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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Li re Application of ) 

Iwao Yamazaki et al ) 

Appln. No. TBA ) 

Filed January 3 1,2002 ) 

For: APPARATUS FOR MANAGING THE ) 
QUANTITY OF EXERCISING TO BE ) 
HEALTHY ) 

PRELIMINARY AMENDMENT 

Honorable Commissioner of Patents and Trademarks 
Washington, DC. 20231 

Sir: 

Prior to an examination on the merits, please amend this application as follows: 
AMENDMENTS 

IN THE SPECIFICATION : 

Please replace page 1 with the following: 

—SPECIFICATION 
Apparatus for Managing the Quantity of Exercising to Be Healthy 

Technical Field: 

The present invention relates to an apparatus for managing the quantity of exercising to be 
healthy, using a body fat meter along with a pedometer or an accelerometer for measuring vertical 
shaky movement. 

Background Art: 

In order that the fatness may be reduced continuously toward the ideal body fat rate (17-24 

% for women, and 14-20 % for men) it is necessary that not only weight but also body fat rate be 

measured almost everyday, thereby realizing the condition of fatness; an adequate quantity of exercise 
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be determined on the basis of the degree of fatness; and the so determined quantity of exercising to be 
fat less and less be continued for a long time without an off day. 

In general, the energy required to move muscles is produced both from saccharine and fat. 
Excessively hard exercise consumes saccharine rather than fat, and therefore, such excessively hard 
exercise has the effect of improving the cardiorespiratory functional capacity (endurance capacity), 
but little or no effect of reducing fatness. 

In order to bum the fat for the purpose of reducing the degree of fatness it is necessary that 
an appropriate exercise be selected and taken at an appropriate degree of hardness. From this point of 
view the power-striding is most recommendable. 

In order to exercise to be healthy it is difficult to determine how much and long the power- 
striding should be taken and continued. 

What is aimed at by the present invention is that: means for determining the quantity of 
exercise and a body fat meter are so combined that the condition of fatness may be realized everyday, 
and the quantity of exercise to be taken each day may be determined on the basis of the degree of 
fatness, thus permitting one to exercise to be healthy with an increased efficiency. 

Summary of the Invention: 

An apparatus for managing the quantity of exercising to be healthy, comprises: 

a portable casing with a display fixed thereon, the casing having exercise quantity measuring 
means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and weights- 
Please replace place 2 with the following: 

-and 

body fat rate calculating means for determining the body fat rate on the basis of the personal 
data and the value of bioelectrical impedance, which bio-el ectrical impedance appears between two 



selected electrodes when a controlled weak current flows between the two selected electrodes through 
a living body, 

whereby the exercise quantity along with the body fat rate are shown in said display. 

An apparatus for managing the quantity of exercising to be healthy, further comprises: 

basal metastasis estimating means for estimating the basal metastasis on the basis of said 
personal data and said body fat rate; 

exercise quantity estimating means for estimating the total exercise quantity on the basis of 
data provided from said exercise quantity measuring means; 

calorie consumption calculating means for determining the calorie consumption on the basis 
of the estimated basal metastasis and the total exercise quantity; 

caloric intake inputting means for inputting the calorie taken in by drinking and taking food; 

and 



q caloric balance calculating-and-displaying means for determining the difference between the 



m caloric intake per day and the calorie consumption and for displaying the balance between the caloric 

89 

intake and the calorie consumption. 
H; An apparatus for managing the quantity of exercising to be healthy, comprises : 

yT a portable casing with a display fixed thereon, the casing having exercise quantity measuring 

pi means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and weight; 
body fat rate calculating means for determining the body fat rate on the basis of the personal 
data and the value of bioelectrical impedance, which bioelectrical impedance appears between two 
selected electrodes when a controlled weak current flows between the two selected electrodes through 
a living body; 

body fat rate setting means for setting a desired body fat rate as a target; and 
healthful exercising quantity setting means for determining the quantity of exercising each 
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day toward the desired body fat rate on the basis of the so determined body fat rate and for setting the 
so determined quantity of exercise per day, whereby the exercise quantity along with the body fat rate 
and the healthful exercising quantity per day are shown in said display- 
Please replace page 9 with the following: 
-movement and/or the number of moving arms. The so determined movements can be calculated in 
terms of the number of steps, if such measuring unit is used with the pedometer. 

An angle sensor may be used to determine the posture of the user (thereby permitting a 
decision to be made as to whether he is sitting or standing, whether he is moving his arms, or whether 
he is swinging his arms for exercise or he is writing), thereby modifying the caloric consumption in 
terms of the so determined posture. 

Such a healthful exercise quantity measuring apparatus may be a card-like or wristwatch- 
like object, which is convenient to carry. 

As may be understood from the above, an apparatus for managing the quantity of exercising 
to be healthy according to the present invention has exercise quantity measuring means installed 
therein. It has at least one set of electrodes for use in measuring bioelectrical impedance, data 
inputting means and a display arranged on its portable casing, and it has body fat rate calculating 
means installed therein, thus permitting the exercise quantity and the body fat rate to be shown in its 
display 

The user can realize the result attained by the power-striding or any other exercise in terms 
of the body fat rate, thereby encouraging the user in his attempt to reduce the fatness, and not 
allowing him to lose his interest in taking healthful exercise until he has reached the goal. 

Also, an apparatus for managing the quantity of exercising to be healthy according to the 
present invention has exercise quantity measuring means installed therein. It has at least one set of 
electrodes for use in measuring bioelectrical impedance, data inputting means and a display arranged 
on its portable casing, and it has body fat rate calculating means, target body fat rate setting means 
and healthful exercise quantity setting means for setting the healthful exercise quantity required to 
attain the target body fat rate, so that the exercise quantity such as the number of steps, the body fat 



rate and the health exercise quantity may be shown in its display. 

Not only the exercise quantity is measured and shown, but also the target exercise quantity 
enough to reduce fatness and become healthy is shown, and therefore, the user can have a confidence 
in reaching the goal someday.— 
IN THE CLAIMS : 

Please amend claims 1, 2 and 3 as follows: 

1 . (Amended) An apparatus for managing the quantity of exercising to be healthy characterized in 
that it comprises: 

a portable casing with a display fixed thereon, the casing having exercise quantity measuring 
means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
bioelectrical impedance; 

CI data inputting means for inputting personal data including sex, age, height and weight; 

01 and 

SI 

« body fat rate calculating means for determining the body fat rate on the basis of the 

h* personal data and the value of bioelectrical impedance, which bioelectrical impedance appears 

W 

|U between two selected electrodes when a controlled weak current flows between the two selected 

Q 

ffj electrodes through a living body, whereby the exercise quantity along with the body fat rate are 

shown in said display 

2. (Amended) An apparatus for managing the quantity of exercising to be healthy according to 
claim 1 wherein it further comprises: 

basal metastasis estimating means for estimating the basal metastasis on the basis of 
said personal data and said body fat rate; 

exercise quantity estimating means for estimating the total exercise quantity on the 
basis of data provided by means of said exercise quantity measuring means; 

calorie consumption calculating means for determining the calorie consumption on the 
basis of the estimated basal metastasis and the total exercise quantity; 
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caloric intake inputting means for inputting the calorie taken in by drinking and taking 

food; and 

caloric balance calculating-and-displaying means for determining the difference 
between the caloric intake per day and the calorie consumption and for displaying the balance 
between the caloric intake and the calorie consumption. 

3. (Amended) An apparatus for managing the quantity of exercising to be healthy characterized 
in that it comprises : 

a portable casing with a display fixed thereon, the casing having exercise quantity 
measuring means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and weight; 

body fat rate calculating means for determining the body fat rate on the basis of the 
personal data and the value of bioelectrical impedance, which bioelectrical impedance appears 
between two selected electrodes when a controlled weak current flows between the two selected 
electrodes through a living body; 

body fat rate setting means for setting a desired body fat rate as a target; and 

healthful exercising quantity setting means for determining the quantity of exercising each 
day toward the desired body fat rate on the basis of the so determined body fat rate and for setting the 
so determined quantity of exercise per day, whereby the exercise quantity along with the body fat rate 
and the healthful exercising quantity per day are shown in said display 



REMARKS 

The above amendments to the specification and claims are being submitted to make of 
record the AMENDMENT (according to Article 11 of the Patent Law) filed herewith. 



January 3 1,2002 

JONES, TULLAR & COOPER, PC. 
P.O. Box 2266 Eads Station 
Arlington, VA 22202 
(703) 415-1500 
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-SPECIFICATION 

Apparatus for Managing the Quantity of Exercising to Be Healthy 



Technical Meld: 

The present invention relates to an apparatus for managing the quantity of exercising to be 
healthy using a body fat meter along with a pedometer or an accelerometer for measuring vertical 
shaky movement. 



m 
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& Background Art: 

.as,- 

0 In order that the fatness may be reduced continuously toward the ideal body fat rate (17-24 
S % for women, and 14-20 % for men) it is necessary that not only weight but also body fat rate be 

01 measured almost everyday thereby realizing the condition of fatness; an adequate quantity of exercise 
be determined on the basis of the degree of fatness; and the so determined quantity of exercising to be 
fat less and less be continued for a long time without an off day 

In general, the energy required to move muscles is produced both from saccharine and fat. 
ft! Excessively hard exercise consumes sacdiarine rather than fat, and therefore, such excessively hard 

exercise has the effect of improving the cardiorespiratory functional capacity (endurance capacity), 
but little or no effect of reducing fatness. 

In order to burn the fat for the purpose of reducing the degree of fatness it is necessary that 
an appropriate exercise be selected and taken at an appropriate degree of hardness. From this point of 
view the power-striding is most recommendable. 

In order to exercise to be healthy it is difficult to determine how much and long the power- 
striding should be taken and continued. 

What is aimed at by the present invention is that: means for determining the quantity of 
exercise and a body fat meter are so combined that the condition of fatness may be realized everyday, 
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and the quantity of exercise to be taken each day may be determined on the basis of the degree of 
fatness, thus permitting one to exercise to be healthy with an increased efficiency 



[Disclosure] Summary of the Invention: 

An apparatus for managing the quantity of exercising to be healthy [as defined in claim l] a 
comprises: 

a portable casing with a display fixed thereon, the casing having exercise quantity measuring 
means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and weight;- 
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-and 

body fat rate calculating means for determining the body fat rate on the basis of the personal 
data and the value of bioelectrical impedance, which bio-electrical impedance appears between two 
selected electrodes when a controlled weak current flows between the two selected electrodes through 
a living body, 

whereby the exercise quantity along with the body fat rate are shown in said display 

An apparatus for managing the quantity of exercising to be healthy [as defined in claim 2] a 
further comprises: 

basal metastasis estimating means for estimating the basal metastasis on the basis of said 
personal data and said body fat rate; 

exercise quantity estimating means for estimating the total exercise quantity on the basis of 
data provided from said exercise quantity measuring means; 

calorie consumption calculating means for determining the calorie consumption on the basis 
of the estimated basal metastasis and the total exercise quantity; 

caloric intake inputting means for inputting the calorie taken in by drinking and taking food; 

and 

caloric balance calculating-and-displaying means for determining the difference between the 
caloric intake per day and the calorie consumption and for displaying the balance between the caloric 
intake and the calorie consumption. 

An apparatus for managing the quantity of exercising to be healthy [as defined in claim 3] a 
comprises: 

a portable casing with a display fixed thereon, the casing having exercise quantity measuring 
means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
bioelectrical impedance; 
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data inputting means for inputting personal data including sex, age, height and weight; 

body fat rate calculating means for determining the body fat rate on the basis of the personal 
data and the value of bioelectrical impedance, which bioelectrical impedance appears between two 
selected electrodes when a controlled weak current flows between the two selected electrodes through 
a living body; 

body fat rate setting means for setting a desired body fat rate as a target; and 
healthful exercising quantity setting means for determining the quantity of exercising each 
day toward the desired body fat rate on the basis of the so determined body fat rate and for setting the 
so determined quantity of exercise per day, whereby the exercise quantity along with the body fat rate 
and the healthful exercising quantity per day are shown in said display - 
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-movement and/or the number of moving arms. The so determined movements can be calculated in 
terms of the number of steps, if such measuring unit is used with the pedometer. 

An angle sensor may be used to determine the posture of the user (thereby permitting a 
decision to be made as to whether he is sitting or standing, whether he is moving his arms, or whether 
he is swinging his arms for exercise or he is writing), thereby modifying the caloric consumption in 
terms of the so determined posture. 

Such a healthful exercise quantity measuring apparatus may be a card-like or wristwatch- 
like object, which is convenient to carry. 

[Industrial Utility:] 

As may be understood from the above, an apparatus for managing the quantity of exercising 
to be healthy according to the present invention has exercise quantity measuring means installed 
therein. It has at least one set of electrodes for use in measuring bioelectrical impedance, data 
inputting means and a display arranged on its portable casing, and it has body fat rate calculating 
means installed therein, thus permitting the exercise quantity and the body fat rate to be shown in its 
display. 

The user can realize the result attained by the power-striding or any other exercise in terms 
of the body fat rate, thereby encouraging the user in his attempt to reduce the fatness, and not 
allowing him to lose his interest in taking healthful exercise until he has reached the goal. 

Also, an apparatus for managing the quantity of exercising to be healthy according to the 
present invention has exercise quantity measuring means installed therein. It has at least one set of 
electrodes for use in measuring bioelectrical impedance, data inputting means and a display arranged 
on its portable casing, and it has body fat rate calculating means, target body fat rate setting means 
and healthful exercise quantity setting means for setting the healthful exercise quantity required to 
attain the taiget body fat rate, so that the exercise quantity such as the number of steps, the body fat 
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rate and the health exercise quantity may be shown in its display 

Not only the exercise quantity is measured and shown, but also the target exercise quantity 
enough to reduce fatness and become healthy is shown, and therefore, the user can have a confidence 
in reaching the goal someday. 
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1. (Amended) An apparatus for managing the quantity of exercising to be healthy 
characterized in that it comprises: 

a portable casing with a display fixed thereon, the casing having exercise quantity 
measuring means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and weight; 

and 

body fat rate calculating means for determining the body fat rate on the basis of the 
personal data and the value of bioelectrical impedance, which bioelectrical impedance appears 
between two selected electrodes when a controlled weak current flows between the two selected 
electrodes through a living body, whereby the exercise quantity along with the body fat rate are 
shown in said display 

2. (Amended) An apparatus for managing the quantity of exercising to be healthy according to 
claim 1 wherein it further comprises: 

basal metastasis estimating means for estimating the basal metastasis on the basis of 
said personal data and said body fat rate; 

exercise quantity estimating means for estimating the total exercise quantity on the 
basis of data provided by means of said exercise quantity measuring means; 

calorie consumption calculating means for determining the calorie consumption on the 
basis of the estimated basal metastasis and the total exercise quantity; 

caloric intake inputting means for inputting the calorie taken in by drinking and taking 

food; and 

caloric balance calculating-and-displaying means for determining the difference 
between the caloric intake per day and the calorie consumption and for displaying the balance 
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between the caloric intake and the calorie consumption. 

3 . (Amended) An apparatus for managing the quantity of exercising to be healthy 
characterized in that it comprises: 

a portable casing with a display fixed thereon, the casing having exercise quantity 
measuring means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and weight; 

body fat rate calculating means for determining the body fat rate on the basis of the 
personal data and the value of bioelectrical impedance, which bioelectrical impedance appears 
between two selected electrodes when a controlled weak current flows between the two selected 
electrodes through a living body; 

body fat rate setting means for setting a desired body fat rate as a target; and 

healthful exercising quantity setting means for determining the quantity of exercising each 
day toward the desired body fat rate on the basis of the so determined body fat rate and for setting the 
so determined quantity of exercise per day, whereby the exercise quantity along with the body fat rate 
and the healthful exercising quantity per day are shown in said display. 
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SPECIFICATION 

Apparatus for Managing the Quantity of Exercising to Be Healthy 

Technical Field: 

5 The present invention relates to an apparatus for managing the quantity of exercising 

to be healthy, using a body fat meter along with a pedometer or an accelerometer for measuring 
vertical shaky movement. 

Background Art: 

10 In order that the fatness may be reduced continuously toward the ideal body fat rate 

(17-24 % for women, and 14-20 % for men) it is necessary that not only weight but also body 
fat rate be measured almost everyday, thereby realizing the condition of fatness; an adequate 
quantity of exercise be determined on the basis of the degree of fatness; and the so determined 
quantity of exercising to be fat less and less be continued for a long time without an off day. 

15 In general, the energy required to move muscles is produced both from saccharine and 

fat. Excessively hard exercise consumes saccharine rather than fat, and therefore, such 
excessively hard exercise has the effect of improving the cardiorespinatory functional capacity 
(endurance capacity), but little or no effect of reducing fatness. 

In order to burn the fat for the purpose of reducing the degree of fatness it is necessary 

20 that an appropriate exercise be selected and taken at an appropriate degree of hardness. From 
this point of view the power-striding is most recommendable. 

In order to exercise to be healthy it is difficult to determine how much and long the 
power-striding should be taken and continued. 

What is aimed at by the present invention is that: means for determining the quantity 

25 of exercise and a body fat meter are so combined that the condition of fatness may be realized 
everyday, and the quantity of exercise to be taken each day may be determined on the basis of 
the degree of fatness, thus permitting one to exercise to be healthy with an increased efficiency. 

Disclosure of the Invention: 

30 An apparatus for managing the quantity of exercising to be healthy as defined in claim 

1 comprises: 

a portable casing with a display fixed thereon, the casing having exercise quantity 
measuring means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
35 bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and weight; 
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and 

body fat rate calculating means for determining the body fat rate on the basis of the personal 
data and the value of bioelectrical impedance, which bio-electrical impedance appears between 
two selected electrodes when a controlled weak current flows between the two selected 
5 electrodes through a living body, 

whereby the exercise quantity along with the body fat rate are shown in said display. 

An apparatus for managing the quantity of exercising to be healthy as defined in 
claim 2 further comprises 

basal metastasis estimating means for estimating the basal metastasis on the basis of 
10 said personal data and said body fat rate; 

exercise quantity estimating means for estimating the total exercise quantity on the 
basis of data provided from said exercise quantity measuring means; 
y calorie consumption calculating means for determining the calorie consumption on the 

basis of the estimated basal metastasis and the total exercise quantity; 
C 15 caloric intake inputting means for inputting the calorie taken in by drinking and taking 

}m food; and 

QS caloric balance calculating-and-displaying means for determining the difference 

* between the caloric intake per day and the calorie consumption and for displaying the balance 

between the caloric intake and the calorie consumption. 
W 20 An apparatus for managing the quantity of exercising to be healthy as defined in claim 

pi 3 comprises: 

FU a portable casing with a display fixed thereon, the casing having exercise quantity 

measuring means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for measuring 
25 bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and weight; 
body fat rate calculating means for determining the body fat rate on the basis of the 
personal data and the value of bioelectrical impedance, which bioelectrical impedance appears 
between two selected electrodes when a controlled weak current flows between the two selected 
30 electrodes through a living body; 

body fat rate setting means for setting a desired body fat rate as a target; and 
healthful exercising quantity setting means for determining the quantity of exercising 
each day toward the desired body fat rate on the basis of the so determined body fat rate and for 
setting the so determined quantity of exercise per day, 
35 whereby the exercise quantity along with the body fat rate and the healthful exercising quantity 
per day are shown in said display. 
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An apparatus for managing the quantity of exercising to be healthy as defined in claim 
4, in addition to all the means of claim 3, further comprises healthful exercising quantity 
renewing means for renewing the healthful exercising quantity per day in consideration of the 
exercising quantity determined the day before, the required renewal being made every day. 

Brief Description of Drawings: 

Fig.l is a perspective view of an apparatus for managing the quantity of exercising to 
be healthy according to one embodiment of the present invention; 

Fig.2 is a block diagram showing the functions of the exercise managing apparatus 
according to the present invention; 

Fig.3 is a block diagram of a bioelectrical impedance meter installed in the exercise 
managing apparatus according to the present invention; and 

Fig.4 is a block diagram showing the functions of the exercise managing apparatus 
according to another embodiment of the present invention. 

Best Mode of Reducing the Invention to Practice: 

An apparatus for managing the quantity of exercising to be healthy according to one 
embodiment of the present invention is described below by referring to accompanying drawings. 
Fig.l illustrates the whole appearance of the exercise managing apparatus 1. As shown, the 
compact-like casing C has two feeding electrodes El and El and detecting electrodes E2 and E2 
electrically insulated from and fixed to the front and rear sides of the lid of the compact-like 
casing C, thus forming a four-terminal electrode. 

Alternately all the electrodes may be arranged on the front or rear side of the lid. 

The lid can be opened or closed to be laid on the casing body T, which is to be fixed to 
the waist. The lid has an LCD "D" a measurement button kl, a digit ascending button K2, a 
digit-descending button K3 and a switching button K4 are arranged on the rear side of the lid. 

When the measurement button Kl is depressed, the exercising quantity meter or the 
body fat meter starts a required measurement. 

Every time the digit-ascending button K2 has been depressed, the digit ascends one to 
be inputted. 

Likewise, every time the digit-descending button K3 has been depressed, the digit 
descends one to be inputted. 

The switching button K4 is depressed to switch from the exercising quantity 
measurement to the body fat measurement or inversely, or from the data inputting menu to the 
target setting menu or inversely. 

Personal data of sex, age, height and weight can be inputted by correcting their default 



values. 

Fig.2 shows a block diagram of functions in the exercise managing apparatus. 
It includes a bioelectrical impedance meter 110 which can determine the value of 
bioelectrical impedance appearing between the detecting electrodes E2 and E2, which are 
5 applied to a selected part of the living body; data inputting means 120 for inputting the personal 
data of sex, age, height and weight by using the digit ascending button K2, the digit- descending 
button K3 and the switching button K4; body fat rate calculator means 130 which can determine 
the body fat rate on the basis of the personal data and the value of bioelectrical impedance; 
target body fat rate setting means 140 for setting a desired body fat rate for a target; target 
10 caloric consumption calculator means 150 which can determine the calorie consumption 
required to reach the target body fat rate; management period setting means 160 for determining 
and setting a length of period long enough to reach the target body fat rate; calorie consumption 
per day calculating means 170 which can determine the caloric quantity to be consumed each 
jSJ day for the management period; basal metastasis estimating means which can estimate the basal 

yj 15 metastasis on the basis both of the personal data and body fat rate; "calorie consumption per 
minute by walking" calculator means 180 which can determine, in consideration of the 
individual basal metastasis, the caloric quantity consumed per minute by power-striding or any 
other exercise taken; healthful exercise quantity per day calculator means 190 which can 
determine the exercise quantity required to consume the caloric quantity each day to be healthy; 



H 20 exercise quantity measuring means 200; calorie consumption per day calculator means 210 

hi 

p which can determine the caloric quantity consumed per day from the so determined exercise 

Q quantity; and healthful exercise quantity per day correcting means 220 responsive to any 

^ difference between the previous day's calorie consumption and the target calorie consumption 

per day for calculating the calorie consumption difference in terms of exercise quantity and for 
25 correcting the exercise quantity per day on the basis of the so calculated exercise quantity, the 
corrected exercise quantity being to be fulfilled on the present day. 

Referring to Fig.3, a bioelectrical impedance measuring circuit 2 comprises: a 
frequency generator 21 for generating sinusoidal voltage of 50 kHz; a drive circuit 22 connected 
to the frequency generator 21; a switch 23A for applying the sinusoidal voltage between the 
30 opposite feeding electrodes El and El, and hence between both hands, the thumbs and 
fore-fingers of which are used to pinch the feeding and detecting electrodes El and E2 of the lid 
of the casing C; an operation amplifier 24 to which the voltage appearing between the opposite 
detecting electrodes E2 and E2 is applied via the switch 23A; a rectification circuit 25 for 
converting the voltage appearing between the opposite detecting electrodes E2 and E2 to DC 
35 voltage; an amplifier 26 for reshaping, level-controlling and off-setting the so converted DC 
voltage; an analogue-to-digital converter 27; an I/O interface 6, a CPU 4 with an associated 
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memory unit 5 and a switch actuator 28 connected to the interface I/O 6. 

To reduce any error in measurement caused by the characteristic variation of parts 
with time and temperature the bioelectrical impedance measuring circuit is calibrated in terms 
of its outputting characteristics on the detection side. Specifically, a regression linear equation 
5 representing the detected voltage-and-bioelectrical impedance relationship is given by Z = k V+ 
Co. The proportional constant k and the fixed constant Co can be determined by applying to 
the known resistors Rl and R2 the same ac voltage as used in measuring the value of 
bioelectrical impedance Z and by measuring the voltages V appearing across the resistors Rl 
and R2. 

10 The switch actuator 28 responds to the control signal sent from the CPU 4 via the I/O 

6, so that the contact arm 23A may be thrown on the side on which the resistor Rl (or R2) is 
connected to the frequency generator 21. Then, the switch actuator 28 responds to the control 
signal from the CPU 4, so that the contact arm 23B may be thrown on the side on which the 
resistor Rl (or R2) is connected to the detecting section of the bioelectrical impedance 
15 measuring circuit 2. 

The target body fat rate setting means 140 permits the user to select a desired body fat 
rate from the ideal body fat rate menu (ideal fat rate for women ranging from 17 to 24 %, and 
SB for men ranging from 14 to 20 %) and put the so selected body fat rate for the target value. 

PI If no target value should be selected, an appropriate value for men or women is 

20 determined automatically in consideration of the measured body fat rate, and the so determined 
!pf value is set for the target. 

Q The target calorie consumption calculator means 150 determines the body fat quantity 

Hi! to be reduced on the basis of the difference between the target body fat rate and the measured 

body fat rate, and then the target calorie consumption calculator means 150 calculates the target 
25 calorie consumption required to consume the so determined body fat quantity at the 
calorie-to-fat exchange rate of 7000 kcal to 1 kg: 

target calorie consumption (kcal) = (measured body fat rate - target body fat rate) X 
weight (kg) X 7000 (kcal/kg)/100 

The management period setting means 160 permits the user to select three months, six 
30 months or one year from the management period menu. 

If no management period should be selected, an appropriate length of period is 
automatically selected in consideration of the difference between the measured body fat rate and 
the target body fat rate. 

The so selected length of period is converted to the number of days. 
35 The calorie consumption per day calculating means 170 calculates the caloric quantity 

to be consumed each day for the management period: 
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the healthful caloric quantity to be consumed each day (kcal/day) = the target calorie 
consumption (kcal)/ the number of days in the management period 

The exercise calorie consumption per minute calculator means 180 calculates, in 
consideration of the individual basal metastasis, the caloric quantity consumed per minute by 
5 power-striding or any other exercise taken: 

the caloric quantity consumed per minute (kcal/min.) = (the energy-to- metastasis rate 
X the individual basal metastasis + the rest metastasis) (kcal)/1440 (min.) 

The energy-to-metastasis rate can be determined by actual measurements, as for 
example, follows: it is 3.0 for ordinary walk, 2.0 for moderate walk, 4.7 to 5.5 for brisk walk 
10 and 7.0 for jogging. Here, the energy-to-metastasis rate is assumed to be 3.0 for ordinary 
walk. 

The individual basal metastasis can be calculated as follows: 
f-* the basal metastasis = CO X weight x (100 - body fat rate)/100+Cl 

5? where CO is equal to: 

yj 15 24.0349 for women at the age of 40 or less; 

P 21.951 for women at the age of 40 or more; 

jjl 27.717 for men at the age of 40 or less; and 

W 25.333 for men at the age of 40 or more; and 

s 

f% CI is equal to: 

M> 20 427.64 for women at the age of 40 or less; 

JJJ 424.38 for women at the age of 40 or more; 

Q 2188.21 for men at the age of 40 or less; and 

I\* 243.28 for men at the age of 40 or more 

The rest metastasis is 1.2 times the basal metastasis. 
25 The exercise quantity per day calculator means 190 determines the exercise time per 

day required to consume the healthful calorie consumption each day, and then it calculates the 
healthful exercise quantity such as the number of steps in power-striding from the so determined 
exercise time per day: 

the exercise time per day required to consume the healthful calorie consumption each 
30 day (min./day) = the healthful calorie consumption per day (kcal/day)/ the exercise-consumable 
calorie per min. (kcal/min.) 

It should be noted that the minimum length of time taken before the body fat starts 
burning is 12 minutes long, and that this minimum length of time or longer be added to the 
required exercise time per day: 
35 the healthful exercise quantity per day (steps/day) = the required exercise time per day 

(min./day) X the exercise quantity per minute (steps/min.) 
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The exercise quantity per minute can be determined by actual measurements, as for 
example, follows: it is 80 to 100 for ordinary walk, 50 to 80 for moderate walk, 100 to 150 for 
brisk walk and 150 to 300 for jogging. 

Here, it is assumed that the exercise quantity per minute be 80 to 100 for ordinary 

5 walk. 

The exercise quantity measuring means 200 is a pedometer whose pendulum has a 
magnetic attached thereto, thereby permitting an associated lead switch to turn on and off while 
walking. Thus, the steps can be counted in terms of the swinging times of the pendulum. 

The pedometer is equipped with an accelerometer, which is responsive to shaky 
10 movements for distinguishing ordinary walk, moderate walk, brisk walk and jogging from each 
other, thus permitting the counting of steps in terms of different walking styles. 

One example of the accelerometer uses a strain gauge for detecting the displacement 
of the weight supported by a spring. It may have a piezoelectric element in place of the spring, 
which piezoelectric element can measure the acceleration in terms of the electricity, which 
yj 15 appears across the element in proportion to the displacement of the weight. 
H Another example of the accelerometer uses a coil-and- weight in the magnetic field for 

p inducing electromotive force in the coil moving in the magnetic field, thereby measuring 

09 acceleration in terms of the induced electromotive force. 

p The calorie consumption per day calculator means 210 determines the calorie 

H 20 consumption per day by: counting the number of steps for each of the different styles of walking 
^ to determine the length of time involved therefor; multiplying the so determined length of time 

p by the calorie consumption per minute; and totaling all the products. 

the length of time per day involved for each of the different styles of walking 
(min./day) = the number of steps for each style of walking (steps/day)/the number of steps per 
25 minute for each style of walking 

As described above, the number of steps per minute for each style of walking is 80 to 
100 for ordinary walk, 50 to 80 for moderate walk, 100 to 150 for brisk walk and 150 to 300 for 
jogging. 

the calorie consumption per day (kcal/day) = 2 Cthe length of time per day involved 
30 for each style of walking (min./day) X walking calorie per minute for each style of walking 
(kcal/min.) } 

The walking calorie per minute for each style of walking can be obtained from the 
above equation, which is given by: 

The calorie quantity consumed per minute (kcal/min.) = (the energy-to- metastasis rate 
35 X the individual basal metastasis + the metastasis at the rest) (kcal)/1440 (min.) 

As described earlier, the energy-to-metastasis rate is 3.0 for ordinary walk, 2.0 for 
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moderate walk, 4.7 to 5.5 for brisk walk and 7.0 for jogging. 

In a case where the previous day's calorie consumption is above the target calorie 
consumption per day, the healthful exercise quantity per day correcting means 220 calculates the 
extra quantity of calorie consumption in terms of exercise quantity such as the number of steps 
to subtract from the present day's healthful exercise quantity per day. 

With the above described structure the user can measure the body fat by using the 
switch button K4, the digit ascending button K2 and the digit descending button K3, thereby 
inputting the personal data pertaining to sex, age, height and weight. 

If these data remain as they were before, the inputting operation can be omitted. 

Next, the electrodes El and E2 on the casing C are pinched between selected fingers 
of both feet, and then the measurement button Kl is depressed to start a required measurement. 

After a while the body fat rate is given in the display "D". 

In setting a desired body fat rate for the target the switch button K4 is pushed to select 
the target value among those in the menu while comparing with the measured body fat rate. 

If such selection should be omitted, a standard body fat rate is set for the target value. 

In measuring the exercise quantity the switch button K4 is pushed to switch to the 
exercise quantity measuring mode, and then, the measurement button Kl is pushed to start a 
required measurement. 

The actual exercise quantity is shown along with the target value of the healthful 
exercise quantity per day and the balance to the target value in the display "D". 

Every time the body fat rate has been measured, or every time the target value of the 
body fat rate has been renewed, an initial value is set for the healthful exercise quantity per day. 

The target value to be fulfilled next day is renewed by adding the remaining quantity 
or subtracting the extra quantity of exercise produced in the actual exercise quantity of the day. 

Referring to Fig. 4, in addition to the bioelectrical impedance measuring means 110, 
the data inputting means 120, the body fat rate calculating means 130 and the calorie 
consumption calculator means 210 the exercise managing apparatus may further comprise: basal 
metastasis estimating means 230 for estimating the basal metastasis on the basis of the personal 
data and the body fat rate; exercise quantity estimating means 240 for estimating the total 
exercise quantity from data provided by the exercise quantity measuring means; caloric intake 
inputting means 250 for inputting the calorie taken in by drinking and taking food; and caloric 
balance calculating-and-displaying means 260 for determining the difference between the 
caloric intake per day and the caloric consumption and for showing the balance between the 
calorie consumption and the caloric intake. 

The exercise quantity measuring means 200 is described as a pedometer, but it may be 
a measuring unit using the accelerometer to determine the standing up-and-sitting down 
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movement and/or the number of moving arms. The so determined movements can be 
calculated in terms of the number of steps, if such measuring unit is used with the pedometer. 

An angle sensor may be used to determine the posture of the user (thereby permitting 
a decision to be made as to whether he is sitting or standing, whether he is moving his marms, 
or whether he is swinging his arms for exercise or he is writing), thereby modifying the caloric 
consumption is terms of the so determined posture. 

Such a healthful exercise quantity measuring apparatus may be a card-like or 
wristwatch-like object, which is convenient to carry. 

Industrial Utility: 

As may be understood from the above, an apparatus for managing the quantity of 
exercising to be healthy according to the present invention has exercise quantity measuring 
means installed therein. It has at least one set of electrodes for use in measuring bioelectrical 
impedance, data inputting means and a display arranged on its portable casing, and it has body 
fat rate calculating means installed therein, thus permitting the exercise quantity and the body 
fat rate to be shown in its display. 

The user can realize the result attained by the power-striding or any other exercise in terms of 
the body fat rate, thereby encouraging the user in his attempt to reduce the fatness, and not 
allowing him to lose his interest in taking healthful exercise until he has reached the goal. 

Also, an apparatus for managing the quantity of exercising to be healthy according to 
the present invention has exercise quantity measuring means installed therein. It has at least 
one set of electrodes for use in measuring bioelectrical impedance, data inputting means and a 
display arranged on its portable casing, and it has body fat rate calculating means, target body 
fat rate setting means and healthful exercise quantity setting means for setting the healthful 
exercise quantity required to attain the target body fat rate, so that the exercise quantity such as 
the number of steps, the body fat rate and the health exercise quantity may be shown in its 
display. 

Not only the exercise quantity is measured and shown, but also the target exercise 
quantity enough to reduce fatness and become healthy is shown, and therefore, the user can 
have a confidence in reaching the goal someday. 



Claims 

An apparatus for managing the quantity of exercising to be healthy characterized in that it 
comprises: 

a portable casing with a display fixed thereon, the casing having exercise quantity 
measuring means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for 
measuring bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and 
weight; and 

body fat rate calculating means for determining the body fat rate on the basis of 
the personal data and the value of bioelectrical impedance, which bioelectrical impedance 
appears between two selected electrodes when a controlled weak current flows between the 
two selected electrodes through a living body, whereby the exercise quantity along with the 
body fat rate are shown in said display. 

An apparatus for managing the quantity of exercising to be healthy according to claim 1 
wherein it further comprises: 

basal metastasis estimating means for estimating the basal metastasis on the basis 
of said personal data and said body fat rate; 

exercise quantity estimating means for estimating the total exercise quantity on the 
basis of data provided from said exercise quantity measuring means; 

calorie consumption calculating means for determining the calorie consumption 
on the basis of the estimated basal metastasis and the total exercise quantity; 

caloric intake inputting means for inputting the calorie taken in by drinking and 
taking food; and 

caloric balance calculating-and- displaying means for determining the difference 
between the caloric intake per day and the calorie consumption and for displaying the 
balance between the caloric intake and the calorie consumption. 

An apparatus for managing the quantity of exercising to be healthy characterized in that it 
comprises: 

a portable casing with a display fixed thereon, the casing having exercise quantity 
measuring means installed therein; 

at least one set of electrodes fixed to the surface of said portable casing for 
measuring bioelectrical impedance; 

data inputting means for inputting personal data including sex, age, height and 

weight; 

body fat rate calculating means for determining the body fat rate on the basis of 
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the personal data and the value of bioelectrical impedance, which bioelectrical impedance 
appears between two selected electrodes when a controlled weak current flows between the 
two selected electrodes through a living body; 

body fat rate setting means for setting a desired body fat rate as a target; and 
healthful exercising quantity setting means for determining the quantity of 
exercising each day toward the desired body fat rate on the basis of the so determined body 
fat rate and for setting the so determined quantity of exercise per day, whereby the exercise 
quantity along with the body fat rate and the healthful exercising quantity per day are shown 
in said display. 

An apparatus for managing the quantity of exercising to be healthy according to claim 3 
wherein it further comprises healthful exercising quantity renewing means for renewing the 
healthful exercising quantity per day in consideration of the exercising quantity determined 
the day before, the required renewal being made every day. 
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